Molecular phylogenetic studies were conducted to clarify the phylogenetic placement of Conoclinium within Eupatorieae and to analyze interspecific relationships in the genus. Analysis of a six gene data set placed Conoclinium sister to Ageratum and closely related to Fleischmannia and Paneroa, a result that is consistent with the overall appearance and the phytochemistry of these genera but not with their current subtribal placement. Results of an analysis of noncoding DNA, including the chloroplast trnH-psbA spacer and the nuclear ITS and ETS regions, was consistent with the close relationship of Conoclinium to Ageratum, Fleischmannia, and Paneroa, and showed Conoclinium to be monophyletic. Within Conoclinium, the results of the phylogenetic analyses were slightly at variance with current classification, and it is suggested that C. dichotomum (populations from peninsular Florida previously included within C. coelestinum) and C. oligolepis (formerly C. betonicifolium var. integrifolium) be recognized as distinct species. The low overall sequence variability suggests that Conoclinium is a relatively recent arrival in eastern North America. Conoclinium mayfieldii is not monophyletic and the Sierra Madre Occidental populations of the species are herein recognized as a new species, C. gonzaleziae. Neotypes for C. dichotomum and C. oligolepis are designated.
Although it has been more than three decades since King and Robinson (1987) published the seminal volume that summarized their studies to dismantle Eupatorium L., and even longer since the effort was initiated (e.g. King and Robinson 1970a) , the implications of their work for other fields such as ecology, biogeography, and speciation have only started to be explored. Their treatment lessens the emphasis on the use of a pappus of capillary bristles as a primary character that had been used to define the mega-genus Eupatorium, but the frequency with which the pappus type might be subject to change has not been scrutinized in a phylogenetic context. Similarly, there have been few studies that attempt detailed phylogenetic analysis of genera newly segregated from Eupatorium. Recent phylogenetic studies have focused on long-accepted genera, such as Stevia (Soejima et al., 2017) or Brickellia (Schilling et al., 2015) , or have taken a broader synthetic approach sampling across multiple genera of the tribe Eupatorieae (Tippery et al., 2012; Rivera et al., 2016) . Given the large size of the tribe and its widespread geographic distribution within the New World, studies of genera segregated from Eupatorium hold promise to reveal new insights that would have applications beyond the simple understanding of the systematics of the tribe.
Conoclinium (Fig. 1) is a small genus centered in northern Mexico that extends broadly across eastern North America as far north as Canada (King and Robinson, 1970b; Patterson, 1994; Patterson and Nesom, 2006; Wooten and Clewell, 1971) . It is most easily separated from Eupatorium, with which it is often submerged (e.g. Cronquist, 1980; McVaugh, 1984) , by its markedly conical receptacle. Although there are substantial similarities in superficial appearance (Patterson, 1994) as well as in phytochemistry (Wollenweber et al., 1996) between members of the genus and two other genera represented in North America, Ageratum L. and Fleischmannia Sch.Bip., they are each placed in different subtribes by King and Robinson (1987) . Based in part on features of the pappus, Conoclinium is placed within Gyptidinae, which has a pappus of bristles and comprises mostly South American genera including the evocatively named Conocliniopsis King and H. Rob. Ageratum is the type genus for Ageratinae, a decidedly mixed assemblage of genera that are united in having a pappus that is not of bristles, and that includes Mexican, Central American, and South American members and such distinctive genera as Piqueria Cav. and Stevia Cav. Fleischmannia is considered to be sufficiently distinctive by King and Robinson (1987) to be placed in its own, nearly monogeneric subtribe. One of the goals of the present study was to analyze the phylogenetic placement within Eupatorieae of Conoclinium, to be able to determine whether its relationships reflect better its habit and chemistry or the micromorphological characters on which the subtribal classification is based.
Conoclinium is currently considered to comprise four species, including one described in 1996 (Patterson, 1996) . All of the species are diploid, with chromosome numbers of x ¼ 10 (Patterson, 1994) . Three of the species are restricted to northern Mexico and the southwestern U.S., and the fourth is widespread and common in eastern North America (Patterson, 1994; Patterson and Nesom, 2006) . The low species-level diversity is in contrast to other genera of Asteraceae from the eastern U.S., such as Eupatorium L. and Helianthus L., which are represented there by numerous species. A second goal of the study was to examine the species relationships within Conoclinium to seek insight into its apparent lack of specieslevel diversity.
MATERIALS AND METHODS
TAXONOMIC SAMPLING. For assessment of the phylogenetic placement of Conoclinium a sampling of genera that have been considered to be potential relatives was made (Appendix) , which included other members of subtribe Gyptidinae (Campuloclinium, Conocliniopsis, Gyptis, Heterocondylus, Tamaulipa) ; samples with similar overall habit (Ageratum, Fleischmannia and Paneroa); samples from temperate North America (Carphephorus, Eupatorium, Eutrochium) and Mexico (Chromolaena, Critonia, and Koanophyllon) as well as a clear outgroup, Hofmeisteria. Most samples were collected as fresh material and either frozen in liquid nitrogen or preserved in silica gel. Study of species relationships within Conoclinium involved a broader sampling to include each species, as well as additional sampling within Ageratum, Koanophyllon, Fleischmannia, and Paneroa (Appendix); samples of Chromolaena and Tamaulipa were used as outgroups. Sampling within Conoclinium made use of herbarium material in addition to freshly collected samples. MOLECULAR METHODS. Preparations of total DNA were performed with the DNeasy Plant Minikit (Qiagen, Valencia CA) and typically utilized a portion (ca 0.1 g) of a single leaf. The crude DNA extracts of some samples required further purification using the Wizard Kit protocol (Promega, Madison WI). PCR amplifications were performed in 20 ll reactions using 10-20 ng of genomic DNA, 103 PCR buffer (Promega), 1.8-2.25 mM MgCl 2 , 0.2 mM each dNTP, 1.25 units of Taq polymerase, and 0.2 lM each primer. Amplification and sequencing of the genes matK, ndhF, rbcL, and the spacer trnH-psbA generally followed Panero and Crozier (2003) . Amplification and sequencing of the ITS and ETS regions was performed as described in Schilling et al. (2007) . PCR products were checked on 1% agarose gels before being cleaned with ExoSAP-IT (USB, Cleveland, Ohio, USA). All DNA sequencing was performed with the ABI Prism BigDye Terminator Cycle Sequencing Ready Reaction kit, v. 3.1 (Perkin-Elmer/Applied Biosystems, Foster City, California, USA) and electrophoresed and detected on an ABI Prism 3100 automated sequencer (University of Tennessee Molecular Biology Resource Facility, Knoxville, Tennessee, USA). The initial sequence data text files were edited following comparison with the same data displayed in four-color electropherograms before they were analyzed further. Sequence alignment was performed using MAFFT v7.308 (Katoh & Standley 2013) implemented in Geneious v. 9.1.7. GenBank accession numbers are provided in the Appendix.
PHYLOGENETIC ANALYSES. Phylogenetic relationships were analyzed using maximum likelihood and Bayesian approaches. Maximum likelihood was implemented using the RAxML v. 7.2.8 in Geneious. Bayesian analysis was implemented in MRBAYES v. 3.2.6 (Huelsenbeck and Ronquist, 2001 ) run for ten million generations with four separate chains and trees saved every 100 generations. The number of trees to discard as ''burn-in'' was assessed by plotting likelihoods of trees sampled throughout the run and discarding all trees prior to the stable likelihood plateau (in this case the first 10% were discarded). An appropriate maximum likelihood model of sequence evolution (GTRþIþG; General Time Reversible model with a proportion of invariant sites and gamma distributed rates) for the Bayesian analysis was chosen using Modeltest (Posada and Crandall, 1998) .
RESULTS
PHYLOGENETIC PLACEMENT OF CONOCLINIUM. The results of phylogenetic analysis using RAxML and based on DNA sequences from the nuclear ribosomal DNA ITS and ETS regions and the plastid rbcL, matK, ndhF, and trnH-psbA regions are shown in Fig. 2 . Relative to the outgroup, Hofmeisteria, all of the ingroup taxa formed a monophyletic group. Within the ingroup, the North American genera Carphephorus, Eutrochium, and Eupatorium split from the remaining taxa. At the next node, there was a split between the South American samples (Campuloclinium, Conocliniopsis, Gyptis, and Heterocondylus) and another group that contained primarily Mexican genera. Within this mostly Mexican group, there were two successive trichotomies, the first of which split the widespread Chromolaena and the monotypic Tamaulipa from the rest; the second split the widespread Critonia and the monotypic Paneroa from a terminal clade. The terminal clade placed the widespread Koanophyllon sister to the rest, which had Fleischmannia sister to Ageratum þ Conoclinium. Support values (indicated as posterior probability/bootstrap percentage, with *¼1.0 or 100%) ranged from moderate to high, and were notably high for the sister group relationship of Ageratum and Conoclinium (Fig. 2) .
RESULTS FROM DNA SPACER REGIONS. Sequences for the trnH-psbA spacer region were identical in both base pair (bp) composition and length (392 bp) for all 25 samples of Conoclinium. There was somewhat greater variability in bp composition within Fleischmannia, which also exhibited a consistent length (393 bp) but had 11 variable bp positions. The greatest variability for trnH-psbA was within Ageratum, with individual sequences varying in length from 399-436 bp, from a total of 6 indels, and with 13 variable bp positions. The ITS sequences for Conoclinium, which included the entire ITS-1, 5.8SrDNA, and ITS-2 regions, exhibited variability in both length and bp composition. Sequence lengths for the entire region varied from 650-654 bp, with a total of 3 indels, and there were 28 variable bp positions. The ITS sequences from Fleischmannia varied in length for the entire region from 642-645 bp, with 7 indels, and there were a total of 83 variable bp positions. The ITS sequences for Ageratum varied in length from 651-653 bp, with 6 indels and a total of 66 variable bp positions. The sequences for the ETS region were trimmed to include the initial approximately 400 bp, starting from the 18S rDNA coding region. Within this region, sequence length for Conoclinium varied by only two 1-bp indels (although results for DNA sample 2509 suggested that it was polymorphic, with a second sequence that had an 11 bp deletion), and there were 22 variable bp positions. The ETS sequences from Fleischmannia were more variable in length for the corresponding region, with 19 indels, and 144 variable bp positions. The ETS sequences for Ageratum had 6 indels and there were 61 variable bp positions for the corresponding region.
Alignment of the spacer regions with the near outgroups suggested by the broad multigene analysis ( Fig. 2) proved to be straightforward for each of the spacer regions, trnH-psbA, ITS, and ETS. Comparative analysis of the individual spacers gave results (not shown) that demonstrated them to be congruent with one another. The combined data set included 1570 aligned positions, of which 346 were potentially parsimony-informative and an additional 183 were variable but parsimony-uninformative. The maximum likelihood and Bayesian approaches gave similar trees with slightly higher support values in the latter, and the results are shown in Fig. 3 .
The most significant feature of the spacer gene analysis (Fig. 3) was the placement in a well-supported clade of Ageratum and Conoclinium (1.0/99%) and each of these two genera was strongly supported as monophyletic: Ageratum (1.0/ 99%) and Conoclinium (1.00/100%). Relative to the outgroups (Chromolaena and Tamaulipa), samples of Critonia and Koanophyllon formed the initial splits, followed by successive splits of Fleischmannia and Paneroa leading to the Ageratum/Conoclinium clade.
RELATIONSHIPS OF CONOCLINIUM. Within Conoclinium there were several well-supported clades. An initial split (0.8/75%) separated the western samples of C. mayfieldii (2429, 2450, 2629) from the rest of the genus (1.0/82%); these appear to represent a species distinct from C. mayfieldii, and is here named as C. gonzaleziae. A second split separated two terminal clades, the first containing samples of C. coelestinum, C. dichotomum, and C. betonicifolium var. betonicifolium (1.00/98%) and the second (1.00/92%) with C. dissectum, C. betonicifolium var. integrifolium, and the eastern samples of C. mayfieldii (2424, 2457). The samples identified as C. dichotomum (but initially identified as C. coelestinum) were separated from those of C. coelestinum and C. betonicifolium var. betonicifolium. Within the terminal clade containing samples of C. coelestinum and C. betonicifolium var. betonicifolium there was no strongly defined separation into the individual species. Instead, there was a polytomy, within which there was a weakly supported (0.64/,50%) clade with samples of C. coelestinum from across its range, and two branches with samples of C. betonicifolium var. betonicifolium. Within C. betonicifolium var. betonicifolium, two samples (2455, 2456) differed from the third (2425) by a single bp difference in ITS and were otherwise completely identical. Within the other terminal clade, the two samples of C. mayfieldii from the eastern part of its range were placed in a basal grade. The samples of C. betonicifolium var. integrifolium, which were subsequently recognized as C. oligolepis, formed a monophyletic group (1.00/96%), whereas those of C. dissectum though identical to one another did not share any derived substitutions relative to C. betonicifolium var. integrifolium.
Analysis of the ITS and ETS regions from a sample with the morphology of Conoclinium dissectum that was in cultivation at the University of Tennessee Horticultural Gardens gave somewhat unexpected results. The sequences of both ITS and ETS regions were polymorphic for both base pair sequence and length, and analysis (not shown) suggested that the polymorphisms could be explained by the presence of characteristic repeats from C. dissectum and C. betonicifolium. A second sample obtained commercially (sold as Eupatorium greggii by Plant Delights Nursery, Raleigh NC) gave identical sequence data. This result would be consistent with the horticultural sample being of hybrid origin.
DISCUSSION
Phylogenetic analysis of DNA sequence data showed clearly that Conoclinium and Ageratum are sister taxa, and closely related to Paneroa and Fleischmannia (Fig. 2, 3) . The placement of members considered to be in three different subtribes in a single clade adds to evidence from previous studies (Tippery et al. 2015; Rivera et al. 2016 ) that subtribal classification of Eupatorieae is in need of revision. Conoclinium was clearly supported as monophyletic. The results of the phylogenetic analysis did not completely support the current species level taxonomy of Conoclinium, and some adjustments are suggested, notably recognition of C. dichotomum and C. oligolepis as distinct species, and description of C. gonzaleziae as new and distinct from C. mayfieldii.
DNA sequence analyses failed to show that Conoclinium is closely related to any other member of subtribe in which it is now placed, Gyptidinae, or that the subtribe forms a monophyletic assemblage (Fig. 2) . The member of the subtribe that was placed closest to Conoclinium was Tamaulipa, the only other North American member of the subtribe, but it was placed relatively distant from Conoclinium in the phylogenies (Figs.   2, 3) . The South American members of tribe Gyptidinae that were sampled, including Campuloclinium, Conocliniopsis, Gyptis, and Heterocondylus, were placed in a separate and well supported clade based on the analysis of sequence data (Fig. 2) . These results mirror those reported by Rivera et al. (2016) . Thus, the morphological characters cited by King and Robinson (1987) for subtribe Gyptidinae, including features of the receptacle, pappus, anther collar thickenings, and corolla lobe cells, do not define a monophyletic assemblage. As a corollary, there was no phylogenetic support for the existence of a biogeographic ''Eastern Complex'' (King and Robinson, 1987) linking eastern North America and eastern South America. The phylogenetic results also provided further evidence to show that Conoclinium and Fleischmannia are properly considered distinct from Eupatorium (Fig. 2) as has been suggested previously (Schilling et al., 1999; Ito et al., 2000) . A provisional adjustment to reflect the phylogenetic results at the subtribal level is to expand Fleischmanniinae to include Ageratum, Conoclinium, and Paneroa.
Although not the focus of this investigation, this study highlights a general lack of basic information, both molecular phylogenetic and taxonomic, for several genera related to Conoclinium, notably Fleischmannia and Koanophyllon. Sequence data are available in GenBank for only seven of the 79 species of Fleischmannia, and no comprehensive taxonomic treatment is available for the genus. Similarly, fewer than 10% of the 114 species in Koanophyllon are represented by sequence data in GenBank, and again no comprehensive taxonomic treatment is available. Both genera are widespread, exhibit considerable variability in features of the pappus (King and Robinson 1987) , and it is possible that neither is monophyletic.
The phylogenetic analysis of the combined data set supported the close relationship of Conoclinium, Ageratum, Paneroa, and Fleischmannia that has been suggested by overall habit and phytochemistry. Further evidence supporting the close relationship of Ageratum and Conoclinium was the ability to obtain F1 hybrids through crossing (Schilling, unpublished; Fig. 1C ). Thus, despite differences in pappus type, Conoclinium and Ageratum are sister taxa (Fig. 2, 3) . Variation in the pappus may have resulted from various processes, but one possibility is that it reflects differences in adaptive features characteristic of the differing environments where the two genera occur. Conoclinium occurs where there is a relatively wide expanse of mesic to wet habitats (Wooten and Clewell, 1971) . In contrast, many species of Ageratum are found in the Mexican highlands where the mesophytic habitats in which they occur are surrounded by highly xerophytic ones, and there may be selective pressure for non-dispersal (Patterson, 1994) . Lability in the pappus can be seen in Fleischmannia, in which the pappus of capillary bristles can be reduced to as few as five bristles (King and Robinson, 1987) .
The clades delimited within Conoclinium by molecular phylogenetic analysis did not correspond in all respects with a recent taxonomic treatment (Patterson and Nesom, 2006) . Individual species and their phylogenetic placement are discussed in the following paragraphs.
The placement of samples initially identified as Conoclinium mayfieldii in two different parts of the tree in the phylogenetic analysis ( Fig. 3) was indicative that they represent more than a single species, and this was further supported by morphological and geographical data. Samples from near the type locality in the Sierra Tamaulipas (2424, 2457, see Appendix) are characterized by a pubescent receptacle. In Tamaulipas C. mayfieldii occurs in pine-oak forest of the Sierra Tamaulipas and the Sierra Madre Oriental isolated from the reputed populations of C. mayfieldii in the pine-oak forest of the Sierra Madre Occidental in Durango, Chihuahua and Sonora, and separated by the Chihuahuan desert. The Sierra Tamaulipas is a mountain range (highest elevation 1554 m) in the Tamaulipan coastal plains surrounded by mesquite woodlands and Tamaulipan scrub, completely isolated from the Sierra Madre Oriental. The lower elevations are dominated by thorn forest and tropical deciduous forest. At mid-level and above are pine-oak forest. Conoclinium mayfieldii is found on both limestone and igneous outcrops in the pine-oak forest. The pine-oak forest of the Sierra Tamaulipas is at a much lower elevation than the pine-oak forest of the Sierra Madre Oriental above Cd. Victoria because of its close proximity to the Gulf of Mexico. In the mostly-limestone Sierra Madre Oriental of Tamaulipas, C. mayfieldii occurs in the pine-oak forest at a higher elevation. In contrast, samples identified as C. mayfieldii from the Sierra Madre Occidental (2449, 2450, 2629, see appendix) have a glabrous receptacle and leaves that are narrower and have somewhat deeper teeth or lobing than the Sierra Tamaulipas material. Unlike the mostly limestone Sierra Tamaulipas and Sierra Madre Oriental, the Sierra Madre Occidental in Chihuahua, Durango, and Sonora is a massive igneous range with abundant surface water. Along the barrancas are found temperate trees of Acer grandidentatum, Ostrya virginiana, Prunus serotina, and Tilia americana var. mexicana. In this area, the samples that formed a clade sister to the rest of the genus were collected in pine-oak forest at the edge of the barrancas. Based on their phylogenetic placement, as well as the differences in morphology and geographic isolation, the populations formerly included in C. mayfieldii from the Sierra Madre Occidental are herein recognized as a new species, C. gonzaleziae.
The samples of Conoclinium betonicifolium s.l. also did not form a monophyletic group, but were separated between two different clades that corresponded to the taxonomic varieties. Samples of C. betonicifolium var. betonicifolium were placed with those of C. coelestinum, whereas those of C. betonicifolium var. integrifolium were placed with those of C. dissectum (Fig. 3) . Both varieties of C. betonicifolium have coriaceous leaves, which may merely be a factor of salinity of their habitat. They both have small cypselae and floral parts relative to other species of the genus. The smaller cypselae may be an adaptation to the wetland habitat, and both C. dissectum and C. mayfieldii with larger cypselae live in drier habitats. Expanded tips of the pappus, which is so distinct in C. b. var. betonicifolium, is variable or lacking in C. b. var. integrifolium. The results of the molecular analysis combined with morphology indicate that C. b. var. integrifolium should be recognized as a distinct species, for which the name C. oligolepis Kunze should be used. Conoclinium oligolepis is an earlier name than C. integrifolium (A. Gray) Small, and issues regarding its typification are discussed below.
Conoclinium dissectum was placed as the sister species of C. oligolepis (Fig. 3) , and these taxa likely reflect recent adaptations to different habitats from a common geographic origin. Both species occupy the basin and range of the Altiplano and Chihuahuan desert and the Tamaulipan thornscrub. Both often grow in patches, but C. oligolepis is found in marshes of the basins whereas C. dissectum occurs in the desert grasslands.
The samples that would have been identified before the study as Conoclinium coelestinum were placed in two different clades (Fig. 3) , and slight but consistent difference in morphology between these suggests that they represent two distinct species. Samples from the Florida peninsula were placed in a single, strongly supported clade (1.00; 0.91). This entity was recognized by Chapman as C. dichotomum, and we suggest that recognition of this species be reinstated. A primary distinguishing feature is the smaller size of the flowers. The size difference between the samples analyzed in this study and other material of C. coelestinum was slight but consistent (corolla length 2.2-2.3 mm in non-Florida populations vs. 1.9-2.0 mm in peninsular Florida ones). There are also differences in flowering time, which begins in late spring in C. dichotomum compared to summer-fall in C. coelestinum. These differences were retained in plants of the two species grown in a common garden at the University of Tennessee, Knoxville. Material of Conoclinium from Cuba, which has been recognized taxonomically as Eupatorium coelestinum L. var. salinum Griseb., may belong to C. dichotomum, and a possible scenario is that they developed in isolation after the species reached Cuba, and subsequently migrated back into Florida.
The placement of samples of Conoclinium coelestinum in a single clade with those of C. betonicifolium var. betonicifolium (Fig. 3) raises questions about the distinctiveness of these two taxa. The samples of C. coelestinum were placed in a single though weakly supported (0.62; 85%) clade, but those of C. betonicifolium were not (Fig. 3) . Morphologically C. betonicifolium is distinct with its reclining stems, auriculate leaf bases, and expanded tips of the pappus bristles. Geographically the two taxa are parapatric, with C. betonicifolium var. betonicifolium occurring along the southern Gulf of Mexico coast from the Yucatan peninsula as far north as southern Texas. The distribution of C. coelestinum shows a very slight overlap with C. betonicifolium var. betonicifolium in southern Texas, and extends north to Ontario and Michigan and east to New York. Furthermore, there is difference in habitat characteristics: although both form patches in marsh communities, C. betonicifolium is restricted to saline coastal habitats whereas C. coelestinum occurs in freshwater swamps, marshes, and moist terrestrial habitats. Thus there is evidence to suggest the two species be maintained as distinct.
The low amount of sequence-level variability within Conoclinium was a notable and somewhat unanticipated result. There are two factors that may explain lack of variability, recent divergence and introgession. The lack of any variation in Conoclinium in the trnH-psbA spacer that is a typically highly variable region in other plants suggests that divergence within Conoclinium has been quite recent. The pattern of morphological variability observed by field workers (e.g. Turner, 1997) is consistent with the occurrence of interspecific hybridization, and our results for the garden ornamental of C. dissectum indicate that such hybridization could take place. Particularly notable was the lack of variability within the widespread C. coelestinum and between it and its apparent sister taxon, C. betonicifolium. The most consistent character that separates the two species is the pappus bristles, which are apically expanded in C. betonicifolium. It is possible that the change in pappus bristle morphology increased the dispersability of the cypselae and helped C. coelestinum to become more widespread in the wet areas of the eastern United States.
A corollary of the lack of sequence level variability is that Conoclinium coelestinum appears to be a relatively recent immigrant into eastern North America. This contrasts to other perennial herbaceous Asteraceae, such as Eupatorium, Liatris, and Helianthus, which occupy the same general geographic range, but are represented by numerous species whose ranges and species-level divergence have probably been affected by the advance and ebb of glaciation. A similar lack of variability across a wide geographic distribution was noted for Fleischmannia incarnata, in which a survey of four specimens from various parts of its range in eastern North America failed to reveal any variation in the ITS region (Schilling, unpublished data) . Differences in the time of initial invasion into the region could explain the different patterns of species level variability observed in these genera. Conoclinium gonzaleziae is found in rocky slopes in pine-oak forests between 1900 and 2500 m. It is widely distributed in the Sierra Madre Occidental of Chihuahua, Durango, and Sonora.
Conoclinium gonzaleziae differs from C. mayfieldii in having ovate to lanceolate leaves with deeply crenate or dentate lobes rather than broadly ovate to oblong, shallowly crenate leaves. The conical receptacles in Conoclinium gonzaleziae are glabrous whereas C. mayfieldii has moderately to densely pubescent alveolate, conical receptacles. Conoclinium gonzaleziae in the Sierra Madre Occidental of western Mexico has been long isolated from C. mayfieldii in the Sierra Madre Oriental and Sierra Tamaulipas of eastern Mexico.
The species name honors Martha González who has made extensive collections of plants in central and southern Durango that have enhanced our understanding of the distribution and diversity of the flora of the state.
DESIGNATION OF TYPES
Neotypes are required for two species of Conoclinium. Notes: Conoclinium oligolepis is an earlier name than C. integrifolium (A. Gray) Small, and a sample was collected by Carl August Ehrenberg in 1837 in a region designated only as a ''cool region of Mexico.'' Ehrenberg collected in the area of Mineral del Monte in the state of Mexico that is now in the state of Hidalgo. The type was destroyed in the bombing of Berlin. A neotype thus needs to be selected, for which the specimen Carranza C-2587 (MEXU; isoneotype TEX, DNA 2426 in the analysis) is selected.
Conoclinium oligolepis
Conoclinium dichotomum Chapm., Bot. Gaz. 3: 5, 1878. NEOTYPE, here selected: USA. FLORIDA: Peas Creek, July 1878, A. P. Garber 3 (NY; ISONEOTYPE: NY).
Notes: the original publication did not designate a type, so a neotype must be selected. There are two sheets labeled A. P. Garber 3 at NY, sheet barcode 8251 is designated as the neotype, and sheet barcode 8252 is designated as an isoneotype. The locality ''Peas Creek'' has also been referred to as Peace Creek and is now known as Peace River.
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